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CLAIMS 



[Claim(s)] 

[Claim 1] A detection means to detect the working state of an operating machine, and aa 
operation data collection means to detect and output operation data from said detection means 
according to instructions, Two or more operating machines equipped with the means of 
commtmications which carries out the receive and transmit of the data, and the means of 
communications which carries out the receive and transmit of the data. In supervisory 
equipment equipped with an operation data acquisition means by which orders it the output of 
operation data to said operation data collection means, and said operation data come to hand, 
and the remote-supervisory equipment of tiie operating machine ** constituted [ any one 
nleans of commimications with which said two or more operating machines are equipped ] [ 
the operation data collection means which consists of high power and a low-power output 
radio means, and is equipped with this high power and a low-power output radio means ] 
While transmitting collection instructions of operation data to other operating macliines of all 
the and receiving the operation data of each operating machine [ the means of. 
communications \vhich transmits the operation data of all the operating machines to said 
supervisory equipment and.with which all the operating machines besides the above are . 
equipped ] Said each operation data collection means which consists of low-power output 
radio means, and is equipped with this low-power output radio means is remote-supervisory 
equipment of the operating machine characterized by transmitting the operation data of an 
operating machine to an operation data collection means equipped with said high power and a 
low-power output radio means. 

[Claim 2] A detection means to detect the working state of an operating machine, and an 
operation data collection means to detect and output operation data from said detection means 
according to instructions. Two or more operating machines equipped with the mean^ of 
communications which carries out the receive and transmit of the data, and the means of 
commionications which carries out the receive and transmit of the data. In supervisory 
equipment equipped with an operation data acquisition means by which orders it the output of 
operation data to said operation data collection means, and said operation data come to hand, 
and the remote-supervisory equipment of the operating machine ** constituted [ any one 
means of conmaunications with which said two or more operating machines are eqxiipped ] [ 
the operation data collection means which consists of high power and a low-power output 
radio means, and is equipped with this hijgh power and a low-power output radio means ] 
While transmitting collection instructions of operation data to any one of the operating 
machines of other and receiving the operation data of all other operating machines from any 
one of the residual operating machines of other [ the means of communications which 
transmits the operation data of £ill the operating machines to said supervisory equipment and. 
with which all the operating machines besides the above are equipped ] [ the operation data 



transmitted from other operation data collection means with the operation data which each 
operation data collection means which consists of low-power output radio means, and is 
equipped with this low-power output radio means is the turn decided according to said 
collection instructions, and were collected naturally ] The operation data collection means 
which accumulates and transniits to the operation data collection means of further others, and 
IS equipped with the last low-power output radio means is remote-supervisory equipment of 
the operating machine by which it is transmitting-to operation data collection means equipped 
with said high power and low-power output radio means-operation data of all other operating 
ma.chines characterized. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of, the Invention] Especially this invention relates to the remote-supervisory equipment 
of the operating machine which can supervise the system operating status of each operating 
machine from a distant place with respect to the remote-supervisory equipment of an 
operating machine in the state where two or more operating machines, such as a shovel, a 
bulldozer, a crane, and discharge, are working 
[0002] 

[Description of the Prior Art] Generally, two or more operating machines, such as a hydraulic 
excavator, a buUdozer, a crane, and discharge, are working, and these operating machines are 
runmng by the job site or the earth-and-sand quarrying site in a series of flow.in many cases. 
Therefore, if the working efficiency of one set of an operatmg machine falls and it stops by 
failure, the effect may affect the whole work management and may suffer serious damage. In 
order to prevent this, it is necessary to manage always and intensively the working, state or 
abnormal condition of all the operating machines of a work site. In order to reply to such a 
request, the equipment which supervises the working state of an operating machine from a 
distant place is required. 

[0003] The equipment shown in drawing 7 is equipment which supervises the conventional 
operatmg machine from a distant place, and is set to drawing. The supervisory equipment 
with which 1 considers it as a work management admmistration building, and 2 makes a 
computer a subject, the high-output radio communication equipment with which 3 performs 
the receive and transniit of data between operating machines, It is the high-output radio 
communication equipment which 4 performs a work site, performs two or more sets of 5 1-5 
Ns of operating machines, such as a hydraulic excavator, a bulldozer, a crane, and discharge, 
and performs 6 1 -6 Ns of receive and transmits of data between supervisory equipment 2. 
[0004] [ a demand that he wants to read the operation data of 5 1 -5 Ns of operating machines 
from supervisory equipment 2 ] in such remote-supervisory equipment Emitted by 61-6 Ns of 
high-output radio communication equipments of 51-5 Ns of operating machines from the 
high-output radio communication equipment 3, the specified operating machine 5 1 measures 
operation data, and transmits operation data to the work management administration building 
1 through the high-output radio communication equipment 61. Supervisory equipment 2 
receives the transmitted operation data through the high-output radio communication 
equipment 3, and is performing a check, failure prediction, etc. of the operation situation of 
each operating machine. 
[0005] 

[Problem to be sol ved by the invention] However, it is separated from the work site of the 
work management administration building and the work site to being in the range restricted to 
some extent in many cases, and the bad thing of an electric-wave situation is also usually 
predicted, therefore, the radio communication equipment of high power [ between / the 




supervisory equipment installed in a work management administration building in 
conventional technology, and an operating machine ] — not using — it does not obtain, but 
these high-output radio communication equipments will be needed for every operating 
machine, and the whole equipment will, become large, and it will become a cost overrun. 
Moreover, supervisory equipment must deliver and receive data for every operating machine, 
and communication cost becomes high. Therefore, it aims at offering the remote-supervisory 
equipment of an economical operating machine which reduced the high-output radio 
communication equipment, and reduced the time communication between supervisory 
equipment and an operating machine in view of the aforementioned trouble in this invention. 
[0006] . . • 

[Means for solving problem] A detection means by which this invention detects the working 
state of an operating machine in order to attain the aforementioned object. An operation data 
collection means to detect and output operation data from said detection means according to 
instructions. Two or more operating machines equipped with the means of communications 
which carries out the receive and transmit of the data, and the means of communications 
which carries out the receive and transmit of the data. In supervisory equipment equipped 
with an operation data acquisition means by which orders it the output of operation data to 
said operation data collection means, and said operation data come to hand, and the remote- 
supervisory equipment of the operating machine ** constituted [ any one means of 
communications with which said two or more operating machines are equipped ] [ the 
operation data collection means which consists of high power and a low-power output radio 
means, and is equipped with this high power and a low-power output radio means ] While 
transmitting collection instructions of operation data to other operating machines of all the 
and receiving the operation data of each operating machine [ the means of communications 
which transnlits the operation data of all the operating machines to said supervisory . 
equipment and with which £dl the operating machines besides the above are eqxiipped ] It 
consists of low-power output radio means, and said each operation data collection rheans 
equipped with this low-power output radio means is. characterized by transmitting the 
operation data of an operating machine to an operation' data collection means equipped with 
said high power and a low-power output radio means. 

[0007] Moreover, a detection means to detect the. working state of an operating machine and 
an operation data collection means to detect and output operation data from said detection 
means according to instructions. Two or more operiating machines equipped with the means of 
communications which carries out the receive and transmit of the data, and the means of 
communications which carries oiit the receive and transmit of the data. In supervisory 
equipment equipped with an operation data acquisition means by which orders it the output of 
operation data to said operation data collection means, and said operation data come to hand, 
and the remote-supervisory equipment of the operating machine ** constituted [ any one 
means of communications widi which said two or more operating machines are equipped ] [ 
the operation data collection means which consists of high povi^er and a low-power output 
radio means, and is equipped with this high power and a low-power output radio means ] 
While transmitting collection instructions of operation data to any one of the operating 
machines of other and receiving the operation data of all other operating machines from any 
one of the resiclual operating machines of other [ the means of communications which 
transnlits the operation data of all the operating machines to said supervisory equipment and 
with which all the operating machines besides the above are equipped ] [ the operation data 
transmitted from other operation data collection means with the operation data which each 
operation data collection means which consists of low-power output radio means, and is 
equipped with this low-power output radio means is the turn decided according to said 
collection instructions, and were collected naturally ] It accumulates and transmits to the 
operation data collection means of further others, and is transmitting-to operation data 




collection means equipped with said high power and low-power output radio means-operation 
data of all other operating machines characterized by an operation data collection means 
equipped with the last low-power output radio means. 
[0008] 

[Mode for carrying out the invention] The 1st operation gestalt of this invention is explained 
using drawing 1 - drawing 3 . 

[0009] Entire configuration drawing of the remote-supervisory equipment of an operating 
machine concerning this operation gestalt in drawing 1 , entire configuration drawing of the 
operation data collector with which dravying 2 is equipped in the operating machine with 
which it becomes the master machine shown in drawing 1 . and drawing 3 are entire 
configuration drawings of the operation data collector with which the operating machine used 
as the slave machine shown in drawing 1 is equipped. 

[0010] The high power and the low-power output radio communication equipment which has 
the communication facility of the high power with which the operating machine with which 6 
becomes a master machine is equipped m these drawings, and low-power output. The low- 
power output radio communication equipment which has the comiriunication facility of the 
low-power output with which the operating machine with which 7 becomes a master machine, 
and the operating machine which serves as a slave machine 81-8 Ns are equipped. The 
operation data collector with which the operating machine which serves as a slave machine 
91-9 Ns, and the operating machme 7 with which 10 becomes a master machine are equipped, 
MPU to which 101 performs a communication circuit and 102 performs data processing, and ' 
103 [ a sensor detector and 104 ] The storage area of the operation data of the operating ' 
machine 7 used as a master machine, the storage area of the operation data of 91-9 Ns of 
operating machines which serve as a slave machine 105 1-1 05 Ns, The sensor formed in each 
part of the operating machine in order to grasp 111-1 In of operating status of an operating 
machine, MPU to which the operation data collector equipped with 12 in 91-9 Ns of operating 
machines used as a slave machine and 121 perform a communication circuit, and 122 
performs data processing, and 123 [ a sensor output detection circuit and 124 ] Since the 
storage area of the operation data of 91-9 Ns of operating machines used as a slave machine 
and other composition are the same as that of what is shown in drawing 7 , explanation is 
omitted. , 

[00 1 1] Next, operation of this operation gestalt is explained using drawing 1 - drawing 3 . 
[0012] The operation data demand signal outputted from the high-output radio 
communication equipment 3 of the supervisory equipment 2 in the work management 
adnainistration building 1 is transmitted to the operating machine 7 used as a master machine 
equipped with high power and the low-power output radio communication equipment 6. 
[0013] After processing the signal received Avith high power and the low-power output radio 
communication equipment 6 to a predetermined signal by the communication circuit 1 01 of 
the operation data collector 10, analysis of data is conducted by MPU 102. 
[0014] If received data are right at MPU102, the working state of 1 11-1 In of various kinds of 
sensors carried in the operating machine 7 to the operating machine 7 will be read from the 
sensor detector 103, and it will memorize to the operation data storage area 104 of the 
operating machine 7. ' . 

[0015] Next, MPU 102 transmits an operation data request signal through the communication 
circuit 101, and high power and a low-power output radio communication equipment 6 to one 
operating machine 91 of 91-9 Ns of the operating machines used as a slave machine. The 
operating machine 9 1 analyzes data for the signal received with the low-power output radio 
communication equipment 8 1 by MPU 1 22 after predetermined signal processing by the 
communication circuit 121 of the operation data collector 12. 

[0016] By MPU122, if received data are right, the working state of 1 1 1-1 In of various kinds 
of sensors carried in the operating machine 91 to the operating machine 91 will be read from 




the sensor detector 123, and it will memorize to the operation data storage area 124. The 
memorized operation data are transmitted to the conmiunication circuit 121 and the operating 
machine 7 which it lets it pass low-power output radip-communication-equipment 81, and is a 
master machine. 

[00 1 7] The operation data received by the high power and the low-power output radio 
communication equipment 6 of the operating machine 7 memorize the communication circuit 
101 to the predetermined operation data storage area 1051 by through and MPU102. 
[0018] Similarly, MPU102 collects operation data from 92-9Ns of operating machines which 
are all the remaining slave machines, and memorizes them to 1052-105 Ns of operation data 
storage areas. 

[00 1 9] When the operation data of 9 1 -9 Ns of operating machines which are all the slave 
machines are memorized by 1 051 - 1 05 Ns of operation data storage areas of the operating 
machine 7 which is a master machine MPU102 lets the communication circuit 101, and high 
power arid a low-power output radio communication equipment 6 pass, and bi^nsmits the 
operation data storage area 104 and all the 105 1-1 05-N operation data to the work 
management administration building 1. 

[0020] It is received by the high-output radio communication equipment 3, tiie transmitted 
operation data are inputted into supervisory equipment 2, and each operating machine 7, 91-9- 
N system operating status, failure prediction, etc. can be performed by performing 
predetermined processing. 

[0021] Since the radio conmumication equipment of other operating machines can be 
managed with the equipment of low-power output like the above that what is necessary is to 
. install a high-output radio communication equipment only : in the operating machine used as a 
work management administration building and a master machine according to this operation 
gestalt, it can be considered as small and cheap equipment. 

[0022] When [ moreover, ] using a public line for a communication line Since a public line , 
can be used only for commtinication between the operating machines used as a work 
management administration building and a master machine and the communication device of 
low-power output can be used between a master machine and a slave machine Since the 
operation data for two or more sets can be supervised by the connection fees for one set and 
the operation data of two or more cars can be once supervised by access, operation of 
supervisory equipment becomes easy, 

[0023] Next, the 2nd operation gestalt of this invention is explained using drawing 4 - 

drawing 6 . . . 

[0024] Entire configuration drawing of the remote-supervisory equipment of an operating 

machine concerning this operation gestalt in drawing 4 , entire configuration drawing of the 

operation data collector wdth which drawing 5 is equipped in the operating machine with 

which it becomes the master machine shovm in drawing 4 , and drawing 6 are entire 

configuration drawings of the operation data collector with which the operating machine used 

as the slave machine shown in drawing 4 is equipped. V 

[0025] In addition, in these drawings, the same sign is attached about the same composition as 

the composition shown in conventional technology and the 1st operation gestalt, and 

explanation is omitted. 

[0026] In drawing 6 , 1251-125 Ns is the operation data storage area of each operating 
machine in the operation data collector 12 of 91-9 Ns of each operating machine used as a 
slave machine. 

[0027] Next, operation of this operation gestalt is explained using drawing 4 - drav^ng 6 . 
[0028] The operation data request signal transmitted from the high-output radio 
commimication equipment 3 of the work management administration building 1 is received 
like the 1st operation gestalt by the high power and the low-power output radio 
communication equipment 6 carried in the operating machine 7 used as a master machine. 



[0029] It passes along the communication circuit 101 and analysis of data is conducted by 
MPU102, and if received data are right, the received signal will read the working state of the 
operating machine 7 from 1 11-1 In of various kinds of sensors carried in the operating 
machine 7, ^d will memorize it to the operation data storage area 104 of the operating 
machine /. Next, MPUl 02 transmits an operation data request signal through the 
communication circuit 101, and high power and a low-power output radio communication 
equipment 6 to the predetermined operating machine 91 of 91-9 Ns of the operating machines 
used as a slave machine. 

[0030] In the signal which received the operating machine 91 with the low-power output radio 
commumcation equipment 81, analysis of data is conducted by MPUl 22 after predetermined 
signal processing by the communication circuit 121 of the operation data collector 12. If 
received data are right at MPU122, the working state of 1 11-1 In of various kinds of sensors 
earned m the operating machine 91 to the operating machine 91 will be read from the sensor 
detector 1 23, and it will memorize to the operation data storage area 1251. ^ 
[0031] Next, the operation data of the memorized operating machine 91 are transmitted to the 
communication circuit 1 2 1 and the operating machine 92 which it lets it pass low-power 
output radio-communication-equipment 8 1 , and are other predetermined slave machines. 
[0032] The operating machine 92 Jets the communication cfrcuit 1 2 1 pass, and memorizes the 
operation data received with the low-power output radio commimication equipment 82 to the 
predetermined operation data storage area 1251 by MPUl 22. 

[0033] Next, MPU122 detects its working state by 1 11-1 In of sensors, and memorizes the 
detected operation data to the operation data storage area 1252. 

[0034] Next, MPUl 22 lets the communication circuit 121 and the low^power output radio 
communication equipment 82 pass, and transmits the operation data memorized to the 
operation data storage area 1 25 1 - 1 252 to the operating machine which is the following 
predetermined slave machine. . ' 

[003 5] Thus, the operation data of each operating machine transmitted by carrying out 
sequential accumulation are transmitted to the operating machine 7 which is a master machine 
from 9Ns of operatmg machines which are the last slave machine, and each transmitted 
operation data of 91-9 Ns of operating machines is memorized by 1051-105 Ns of operation 
data storage areas of the operating machine 7. , 

[0036] By MPU102, the operating machine 7 lets the communication circuit 101, and high 
power and a low-power output radio commumcation equipment 6 pass, and transmits the 
operation data storage area 1 04 and the operation data of all the 1 05 1 - 1 05-N operating 
machines to the work management adniinistration building 1. 

[0037] It is received by the high-output radio communication equipment 3, the transmitted 
operation data are inputted into supervisory equipment 2, and each operating machine 7, 91-9- 
N system operating status, failure prediction, etc. can be performed by performing 
predetermined processing. 

[0038] According to this operation gestalt, like the above, in the effectiveness of the 1 st 
operation gestalt [ in addition, the operating machine used as a master machine ] Since access 
to the operating machine used as a slave machine is a limitation once, while the slave machine 
IS collecting operation data, the master machine can perform other processmg operation and 
the operation efficiency of an operation data collector becomes good 
[0039] 

[Effect of the Invention] Since what is necessary is just to install a low-power output radio 
communication equipment in other operating machines like the above that what is necessary 
IS to install this mvention only in the operating machine with which a high-output radio 
comniunication equipment serves as a work management administration building and a master 
machine, it can be considered as small and cheap equipment. 




[Translation done.] 
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